Effects of dibutyryl guanosine 3',5'-cyclic monophosphate and sodium nitroprusside in pepsinogen secretion from guinea pig chief cells with respect to intracellular Ca2+.
Both Ca2+ and adenosine 3',5'-cyclic monophosphate act as intracellular second messengers in pepsinogen secretion from chief cells. However, the role of intracellular guanosine 3',5'-cyclic monophosphate (cGMP) in this process has not been defined. Although dibutyryl cGMP (dbcGMP), a membrane-permeable derivative of cGMP, has been shown to inhibit pepsinogen secretion only stimulated by cholecystokinin (CCK), the intracellular mechanism of this effect remains unclear. We evaluated the role of intracellular cGMP in pepsinogen secretion from monolayer cultured guinea pig chief cells using dbcGMP and sodium nitroprusside, both of which increase intracellular cGMP. Dibutyryl cGMP and sodium nitroprusside have now been shown to inhibit pepsinogen secretion induced by not only CCK octapeptide but also carbamylcholine chloride and ionomycin in a dose-dependent manner. Furthermore, dbcGMP reduced the increase in intracellular free Ca2+ concentration induced by carbamylcholine chloride, CCK octapeptide, and ionomycin. These results suggest that intracellular cGMP may inhibit pepsinogen secretion by reducing the intracellular free Ca2+ concentration.